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Abstract of JP 5247460 (A) 

PURPOSETo provide the title device which gives a 
high luminance at a low driving voltage by forming a 
luminescent layer contg. an electron-transporting 
compd. and a luminescent material comprising a 
specific substd. poly(p- phenylenevinylene) between 
a pair of electrodes. CONSTITUTION:The title 
device is produced by forming a luminescent layer 
contg. an electron-transporting compd. [e.g. 2-(4- 
biphenylyl)-5-(4-t-butylphenyl) 1.3,5-oxadiazole] and 
a high-molecular luminescent material of the formula 
(wherein R1. R2. R3, and R4 are each B, 1-20C 
alky], alkoxy. alkylthio, or a 6-20C arom. 
hydrocarbon group provided that at least one of 
them js 4-20C alkyi, alkoxy, or alkylthio; and n is 6 or 
higher) between a pair of electrodes at least one of 
which is transparent or translucent 
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[0024] Example 1 

A 800 A thick film was formed on a glass substrate on 
which a 200 A thick ITO film was formed by sputtering, by a 
spin coating method using poly (2 , 5-diheptyloxy-p- 
phenylenevinylene) [whose number average degree of 
polymerization in terms of polystyrene by gel permeation 
chromatograph (GPC) was approximately 360] and a 0.67 wt% 
toluene/chloroform (with a ratio by weight of 3:2) solution 
of 2- (4-biphenylyl) -5- (4-t-butylphenyl) -1, 3, 4-oxadiazole 

[whose mixing ratio with respect to poly (2 , 5-diheptyloxy-p- 
phenylenevinylene) was 5 wt%] as an electron transport 
compound. Poly (2, 5-diheptyloxy-p-phenylenevinylene) was 
compounded using a method disclosed in Embodiment 6 of JP 1- 
79217 A using 2 , 5-diheptyloxy-p-xylylene dibromide instead 
of 2, 5-diheptyl-p-xylylene dibromide in Embodiment 6. After 
the formed film was dried under reduced pressure at 60 C* 
for one hour, an organic EL element was produced by 
evaporating In to a thickness of 3000 A to form a negative 
electrode. A degree of vacuum upon evaporation was equal to 
or lower than 3x10"^ Torr. When a voltage of 19.4 V was 
applied to this element, a current with a current density of 
275 mA/cm^ flowed, and orange EL emission with luminance of 
160.6 cd/m^ was observed. The voltage required to obtain 
luminance of 20 cd/m^ was 13.2 V. 
[0025] Example 2 

An organic EL element having a 890 A thick light emitting 
layer was produced using the same method as in Embodiment 1 
except that the mixing ratio of 2- (4-biphenylyl) -5- (4-t- 
butylphenyl) -1, 3, 4-oxadiazole was made 15 wt% with respect 
to poly (2, 5-diheptyloxy-p-phenylenevinylene) . When a 

voltage of 2 6.0 V was applied to this element, a current 
with a current density of 219 mA/cm^ flowed, and orange EL 
emission with luminance of 71.9 cd/m^ was observed. The 
voltage required to obtain luminance of 20 cd/m^ was 19.6 V. 
[0026] Example 3 

An organic EL element having a 1010 A thick light 
emitting layer was produced using the same method as in 



Embodiment 1 except that the mixing ratio of 2-(4- 
biphenylyl) -5- ( 4-t-butylphenyl) -1, 3, 4-oxacliazole was made 
2.5 wt% with respect to poly ( 2 , 5-diheptyloxy-p- 
phenylenevinylene) . When a voltage of 19.4 V was applied to 
this element^ a current with a current density of 56 mA/cm^ 
flowed, and orange EL emission with luminance of 4 6.8 cd/m^ 
was observed. The voltage required to obtain luminance of 
20 cd/m^ was 17.5 V. 
[0027] Comparison Example 1 

An organic EL element having a 980 A thick light emitting 
layer was produced using the same method as in Embodiment 1 
except that 2 - (4-biphenylyl) -5- ( 4-t-butylphenyl) -1,3,4- 
oxadiazole was not mixed with poly (2 , 5-diheptyloxy-p- 
phenylenevinylene) . When a voltage of 33.3 V was applied to 
this element, a current with a current density of 617 mA/cm^ 
flowed, but only orange EL emission with luminance of 26.4 
cd/m^ was observed. The voltage required to obtain 
luminance of 20 cd/m^ was 32.9 V. 
[0028] Example 4 

An organic EL element having a 1300 A thick light 
emitting layer was produced using the same method as in 
Embodiment 1 except that, instead of using poly (2,5- 
,diheptyloxy-p-phenylenevinylene) , poly (2, 5-dihexyloxy-p- 

phenylenevinylene) (whose number average degree of 
polymerization in terms of polystyrene by GPC was 
approximately 160) was used which was compounded using the 
method disclosed in Embodiment 6 of JP 1-79217 A using 2,5- 
dihexyloxy-p-xylylene dibromide instead of using 2,5- 
diheptyl-p-xylylene dibromide in Embodiment 6, the mixing 
ratio of 2- (4-biphenylyl) -5- (4-t-butylphenyl) -1, 3, 4- 

oxadiazole was made 10 wt% with respect to poly (2, 5- 
dihexyloxy-p-phenylenevinylene) , and chloroform was used as 
a solvent. When a voltage of 25.0 V was applied to this 
element, a current with a current density of 346 mA/cm^ 
flowed, and orange EL emission with luminance of 44.6 cd/m^ 
was observed. The voltage required to obtain luminance of 
20 cd/m^ was 23.5 V. 
[0029] Example 5 

An organic EL element having a 1400 A thick light 
emitting layer was produced using the same method as in 



Embodiment 1 except that, instead of using poly (2,5- 
diheptyloxy-p-phenylenevinylene) , poly (2 , 5-dipentyloxy-p- 

phenylenevinylene) (whose number average degree of 
polymerization in terms of polystyrene by GPC was 
approximately 4 00) was used which was compounded using the 
method disclosed in Embodiment 6 of JP 1-79217 A using 2,5- 
dipentyloxy-p-xylylene dibromide instead of using 2,5- 
diheptyl-p-xylylene dibromide in Embodiment 6, the mixing 
ratio of 2- (4-biphenylyl) -5- (4-t-butylphenyl) -1, 3, 4- 

oxadiazole was made 10 wt% with respect to poly(2,5- 
dipentyloxy-p-phenylenevinylene) , and chloroform was used as 
a solvent. When a voltage of 23.3 V was applied to this 
element, a current with a current density of 386 mA/cm^ 
flowed, and orange EL emission with luminance of 51.4 cd/m^ 
was observed. The voltage required to obtain luminance of 
20 cd/m^ was 22.5 V. 
[0030] Comparison Example 2 

An organic EL element having a 2600 A thick light 
emitting layer was produced using the same method as in 
Embodiment 1 except that the mixing ratio of 2-(4- 
biphenylyl) -5- (4-t-butylphenyl) -1,3, 4-oxadiazole was made 
44.4 wt% with respect to poly (2, 5-diheptyloxy-p- 
phenylenevinylene) . When a voltage of 40.0 V was applied to 
this element, a current with a current density of 1360 
mA/cm^ flowed, but only orange EL emission with luminance of 
13.4 cd/m^ was observed. Further, when the voltage was 
increased, the luminance of 20 cd/m^ could not be achieved 
due to dielectric breakdown. 
[0031] Example 6 

A 1100 A thick film was formed on a glass substrate on 
which a 200 A thick ITO film was formed by sputtering, by a 
spin coating method using poly (2, 5-diheptyloxy-p- 
phenylenevinylene) compounded using the same method as in 
Embodiment 1 and a 0.67 wt% toluene/chloroform (with a ratio 
by weight of 3:2) solution of anthraquinone [whose mixing 
ratio with respect to poly (2 , 5-diheptyloxy-p- 
phenylenevinylene) was 5 wt%] as an electron transport 
compound. After the formed film was dried under reduced 
pressure at 60 C° for one hour, an organic EL element was 
produced by evaporating In to a thickness of 3000 A to form 



a negative electrode. A degree of vacuum upon evaporation 
was equal to or lower than 3x10'^ Torr. When a voltage of 
20.8 V was applied to this element, a current with a current 
density of 165.2 mA/cm^ flowed, and orange EL emission with 
luminance of 14 6 cd/m^ was observed. The voltage required 
to obtain luminance of 20 cd/m^ was 16.8 V. 
[0032] Example 7 

An organic EL element with a total thickness including a 
buffer layer and light emitting layer of 1500 A was produced 
using the same method as in Embodiment 6 for the light 
emitting layer and the negative electrode except that a 
layer formed with a compound of poly (2 , 5-thienylenevinylene) 
and poly (p-phenylenevinylene) with a ratio by weight of 7:3 
was formed as the buffer layer on the ITO film. Here, the 
layer formed with a compound of poly (2 , 5-thienylenevinylene) 
and poly (p-phenylenevinylene) with a ratio by Weight of 7:3 
was formed by forming a film of a solution mixed so that a 
ratio by weight of polymers, which would be produced after 
thermal treatment, of a PTV intermediate solution and a PPV 
intermediate solution becomes 7:3, by a spin coating method 
and thermally treating the formed film at 200 C. The PTV 
intermediate solution was formed by dissolving a poly (2, 5- 
thienylenevinylene) (PTV) intermediate obtained using the 
method disclosed in Embodiment 1 of JP 1-9221 A in N,N- 
dimethylformamide (DMF) . The PPV intermediate solution was 
formed by adding a Br' salt solution of a poly(p- 
phenylenevinylene ) compounded using the method disclosed in 
Embodiment 1 of JP 59-19974 6 A to a large amount of NaBF4 
solution to exchange a counterion (Br") with BF4", and 
dissolving BF4" salt of a PPV intermediate collected as 
deposition in DMF. When a voltage of 24.4 V was applied to 
this element, a current with a current density of 70.8 
mA/cm^ flowed, and orange EL emission with luminance of 120 
cd/m^ was observed. The voltage required to obtain 
luminance of 20 cd/m^ was 18.2 V. 
[0033] Example 8 

An organic EL element having a 630 A thick light emitting 
layer was produced using the same method as in Embodiment 6 
except that benzoquinone was mixed instead of anthraquinone . 
When a voltage of 18.3 V was applied to this element, a 



current with a current density of 163.4 mA/cm^ flowed, and 
orange EL emission with luminance of 63 cd/m^ was observed. 
The voltage required to obtain luminance of 20 cd/m^ was 
14.8 V. 

[0034] Example 9 

A film was formed on the glass substrate on which the ITO 
film was formed using the same method as in Embodiment 1, 
using a 0.75 wt% chloroform solution of poly (2,5- 
diheptyloxy-p-phenylenevinylene) (whose number average 
degree of polymerization in terms of polystyrene by gel 
permeation chromatograph (GPC) was approximately 360) 
compounded using the same method as in Embodiment 1. After 
the formed film was dried under reduced pressure at 60 C* 
for one hour, an organic EL element was produced by 
evaporating tris ( 8-quinolinol) aluminum to a thickness of 700 
A to form an electron transport layer, evaporating a Mg-Ag 
alloy (whose ratio by weight was 10:1) to a thickness of 
1500 A to form a negative electrode, and evaporating 1000 A 
thick Ag further thereon. The total thickness of the 
organic layer was 910 A. Further, a degree of vacuum upon 
evaporation was equal to or lower than 3xi0'^ Torr. When a 
voltage of 17.8 V was applied to this element, a current 
with a current density of 420 mA/cm^ flowed, and orange EL 
emission with luminance of 2290 cd/m^ was observed. An 
emission spectrum matched a fluorescence spectrum of poly 
(2, 5-diheptyloxy-p-phenylenevinylene) . 
[0035] Comparison Example 3 

An organic EL element was produced using the same method 
as in Embodiment 9 except that the electron transport layer 
was not provided. When a voltage of 9.2 V was applied to 
this element, a current with a current density of 569 mA/cm^ 
flowed, and orange EL emission with luminance of 1189 cd/m^ 
was observed. The luminance did not improve even if the 
voltage was increased further, and this element stopped 
emitting light at 11.7 V due to breakage of the element. 



